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I, James E. Galen, hereby declare and state: 

THAT I am a citizen of the United States of America; 

THAT I have received the degree of Ph.D. in 1991 from the University of Maryland, 
Baltimore; 

THAT I have been employed by the Center for Vaccine Development since 1993, where I 
hold a position as Associate Professor, with responsibility for engineering expression systems for 
attenuated Salmonella enter ica serovar Typhi human live vector vaccine strains. 

U.S. patent application 09/993,292 discloses my work pertaining to the development of a 
bacterially-derived protein export system for efficiently producing recombinant protein in a 
bacterial host cell. The method is generally based on linking a polynucleotide encoding a 
bacterial export protein to a polynucleotide encoding a protein of interest. The polynucleotide 
encoding this fusion protein is inserted into a bacterial expression vector. Host cells are then 
transfected with the expression vector and cultured under conditions promoting production of the 
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fusion protein. Fusion protein exported from the host cells is then collected from the culture 
medium. 

The bacterial export proteins that I used in my method are those of the HlyE family of 
export proteins. The prototypic member of the HlyE family is the HlyE protein expressed by E. 
coli. As described in paragraph 0022 of the pending application, E. coli HlyE is a 303 amino 
acid protein that forms stable, transmembrane pores in lipid bilayers. Other members of the 
HlyE family include Salmonella enterica serovar Typhi (S. Typhi) cytolysin A (ClyA) protein, 
Salmonella paratyphi ClyA protein, and Shigella flexneri hemolysin E (HlyE) protein. 

As shown in Appendix I filed with the instant Declaration, the E. coli HlyE protein, the 
Salmonella enterica serovar Typhi (S. Typhi) cytolysin A (ClyA) protein and the Salmonella 
paratyphi ClyA protein, each recited in the claims of the pending application, are highly 
homologous. Indeed, a comparison of these three proteins reveals 272 out of 305 identical 
amino acids over the entire length of these proteins. Thus, it is clear that these three proteins are 
very highly homologous. 

Experiments conducted by Wallace et al. {Cell 100:265-276 (2000)) and Atkins et al. (J. 
Biol Chem. 275:41 150-41 155 (2000); both filed concurrently herewith) demonstrated that the E. 
coli HlyE protein could be mutated in such a manner that the hemolytic activity of the protein 
was attenuated. The mutations were the following mutations: G180V, V185S, A187S, and 
I193S. A recent experiment I performed in collaboration with Jeff Green, one of the authors of 
the Wallace et al. publication, have demonstrated that the triple mutant identified by Wallace et 
al. (V185S, A187S, and I193S) is exported from E. coli (results shown Appendix III). Thus, in 
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addition to attenuation of hemolytic activity, the mutated E. coli HlyE protein retains its function 
as an export protein. 

As the Cly proteins of S. Typhi and S. paratyphi have a conserved amino acid at position 
185 (isoleucine) and the same amino acids at positions 187 and 193, mutations in these three 
positions in the Cly proteins of S. Typhi and S. paratyphi would be expected to have the same 
result, namely, attenuation of hemolytic activity and maintenance of the export function. 

I declare further that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 

Date: Ifl/fl/fri £. ijoJi 

James E. Galen 



3 



CLUSTAL W (1.82) multiple sequence alignment 



S . typhiClyA 

S .paratyphiClyA 

E.coliHlyE 



MTS I FAEQTVE WKSAIETADGALDL YNKYLDQVI PWKTFDETI KELSRFKQEYSQEAS V 60 

MTGIFAEQTVEWKSAIETADGALDFYNKYLDQVIPWKTFDETIKELSRFKQEYSQEASV 60 

MTEIVADKTVEWKNAIETADGALDLYNKYLDQVIPWQTFDETIKELSRFKQEYSQAASV 60 
** * *..**★*** **********.***********.****************** *** 



S . typhiClyA 

S .paratyphiClyA 

E.coliHlyE 



LVGD I KVLLMDSQDKYFEATQTVYEWCGWTQLLS AY I LLFDE YNEKKAS AQKD I L I R IL 12 0 
LVGD I KVLLMDSQDKYFEATQTVYEWCG WTQLLS AY I LLFDE YNEKKAS AQKD I L I R I L 12 0 
LVGD I KTLLMDSQDKYFEATQTVYEWCGVATQLLAAY I LLFDE YNEKKAS AQKD I L I KVL 12 0 
****** ********************** ****.********************** ; : * 



S . typhiClyA 

S .paratyphiClyA 

E . coliHlyE 



DDGVKKLNEAQKSLLTSSQSFNNASGKLLALDSQLTNDFSEKSSYFQSQVDRIRKEAYAG 180 

DDGWKLNEAQKSLLGSSQSFNNASGKLLALDSQLTNDFSEKSSYFQSQVDRIRKEAYAG 180 

DDGITKLNEAQKSLLVSSQSFNNASGKLLALDSQLTNDFSEKSSYFQSQVDKIRKEAYAG 180 

***. ********** ***********************************;******** 



S . typhiClyA 

S .paratyphiClyA 

E . coliHlyE 



AAAGIVAGPFGLIISYSIAAGVIEGKLIPELNNRLKTVQNFFTSLSATVKQANKDIDAAK 240 
AAAGI VAGPFGLI I SYS IAAGVIEGKLI PELNDRLKAVQNFFTSLSVTVKQANKD IDAAK 240 
AAAGWAGPFGLIISYSIAAGVVEGKLIPELKNKLKSVQNFFTTLSNTVKQANKDIDAAK 24 0 
****.*****************.********* • .**.******.** ************* 



S . typhiClyA 

S . paratyphiClyA 

E.coliHlyE 



LKLATEIAAIGEIKTETETTRFYVDYDDLMLSLLKGAAKKMINTCNEYQQRHGKKTLFEV 300 
LKIjATEIAAIGEIKTETETTRFYVDYDDLMLSLLKGAAKKMINTCNEYQQRHGKKTLLEV 3 00 
LKLTTEIAAIGEIKTETETTRFYVDYDDLMLSLLKEAAKKMINTCNEYQKRHGKKTLFEV 300 
*** . ******************************* ************* ; ******* : ** 



S. typhiClyA 

S .paratyphiClyA 

E.coliHlyE 



PDVAS 3 05 
PDI-- 303 
PEV-- 3 03 



http://ww.ebi.ac.uk/cgi-bin/jobresults/clustalw/clustal^ 
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